DUAL BEARI NG REEL HANDLE SHAFT STRUCTURE CROSS- REFERENCE TO RELATED

APPLI CATIONS 5 This application clains priority under 35 US.C. 119 to
Japanese Patent Application No. 2007-013089. The entire disclosure of
Japanese Patent Application No. 2007-013089 is hereby incorporated herein
by reference. 10 BACKGROUND OF THE INVENTION 1. Field of the Invention

[ 0001] The present invention relates to a dual bearing reel handl e shaft

support structureDd BRARING REEY, HANDUOESEHATS $TBUCEURKENd| e shaft
support structure that rotatably supports a handle shaft on a reel unit of

a 15 dual bearing reel. 2. Background Information [0002] Generally, a dual
bearing reel has achugbephakrNCiTe RE1dErDNOPPLAEATEONS coupl ed

thereto. In order to activate the drag nechanismof the dual bearing reel,
this type of handle shaft is prohibited fromrotating in 20 the line

reel -out directi . - - teh,:. T I
enployed is a rgﬁ %%P@lﬁgﬁgﬁ‘g@%@%rﬁ C , t&\?\’hdlh%:{%% g‘%%g%ﬁ@o ’st%%poerstei ng
t he rotatRannofApplitsidandbe 2008f013089. cBhe pewhididistlbentand| asdradse from

rotating 4 n ope,direction.(Se | e, Japanese Unexam ned Pat ent
hopti caci G BLAPRLETET b S5t B3aBHT T rhespBlr RS RORTARL ERAR AP usi on
of foreigreemdter such as liquids into the interior of a reel through
t he one-way clutch, conventignal_ _one-way._cl LIIt es are located in a boss
porti % that is formed tBA?—Efﬁmgg Qﬁrﬁ‘ﬁ@ié@h‘%\ﬁp. A seal menber is
arranged gn fheq QetRd Bgvdtidhe axial direction of the one-way clutch. The

one-way clutch I's nounted to the boss portion by pr_ess-fitting or fitting.
The seal MeddHEr The nmsenédrventing redetdsoss spduel deaningereelhbandke whgftcl ut ch

is nounte 0 , n - cl utc : S r p.NNI NG
reels, a %Hég%aglréﬁ%@g 'S I%%oﬁ%&lu\é\ﬁé/ﬁi C Eag‘gégﬁ)grgrél er?edi.isﬁ% %cﬁgg&to t he
one-way ehppolt §tBeeturbahagxanplably Japaneises Uaexdderisheft Raterdel Appt c€at i on
Publ i cati on %g04-.35065 ). In a conventional one-way clutch, seal nenbers 35
are a angé‘ﬁ fitHe 156t'h ends between the inner and outer rings of the 1

2. Background Information
[0002] Generally, a dual bearing reel has a handle shaft with a handle
non-rotatably coupled thereto. In order to activate the drag mechanism of
the dual bearing reel, this type of handle shaft is prohibited from rotating in
20  the line reel-out direction by a one-way clutch. The type of one-way clutch
employed is a roller type one-way clutch, which is capable of supporting the
rotation of & the handle shaft and can prohibit the handle shaft from rotating
in one direction (See, for example, Japanese Unexamined Patent Application
Publication No. 2001-58401). In order to prevent the intrusion of foreign
25  matter such as liquids into the interior of a reel through the one-way clutch,
conventional one-way clutches are located in a boss portion that is formed to
protrude from a side cover. A seal member is arranged on the outside in the
axial direction of the one-way clutch. The one-way clutch is mounted to the
boss portion by press-fitting or fitting. The seal member is mounted to the
30  boss portion after the one-way clutch is mounted.
[0003] Also, among one-way clutches that are used for spinning reels, a
one-way clutch is known in which a seal member is attached to the one-way
clutch (See, for example, Japanese Unexamined Patent Application
Publication 2004-350650). In a conventional one-way clutch, seal members

35 are arranged on the both ends between the inner and outer rings of the



one-way clutch. [00041 In conventional one-way clutches, seal nenbers are
arranged outside of the one-way clutch. Here, the seal nenbers are
required to be 5 nounted after the one-way clutch is nmounted to the boss
portion. This nmakes the task of installation of the seal nenbers time
consum ng,..angd.. &Qﬁh%ﬂses manuf acturi ng costs. [00051 In other known
conflguratlons seal nenbers are required to be nounted in the one-way
clutch, which also |ncreases the cost of the one-way 10 clutch. SUMVARY OF

THE II\I\/EI\I'[{)@I ][ 02061 An t of the(ﬁ ent inyentign is to grovi daaa
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structure t hat se nd prevents the intrusjon of forei n supstance into

the ong-wagoER tercglia quie- yfaﬁr%trthq@rmeﬁpmw@eoboww s d s tion
is to redygg tH@E%&’%ﬁEﬂé‘lla@ﬂm Spate? Fei@%ﬂb&s%ﬁﬂ glgr 8&ld HrpdiLsshaft

support structure according t irst 20 aspect e present invention
rot at abl y mappiactering lsastdl e shaft on a reel unit of a dual bearing reel,

and i ncl P?@@fﬁ ﬁﬂto%bxﬁ%n%%p%&ﬁél% gf’ﬁ%erthe %8% ln%etlsy% Pe!lﬁﬁ“@&’t&‘b@t ch

and a pai seal §on

cyl i ndri catoureteidein ttheaind-s agretl atdig bt Yyichoaiss eﬂcﬂe&sestﬁ& @l oftthietone™vayr ol | er
type phe- \Aft}/t gl utch includes an outer ring that is 25 non-rotatably coupl ed
to an ri pheral surface of the rotation supporting nenber, an inner
ring that is coupled to the outer periphery of and integrally rotates with
the handl e shaft, and rolljng el enents that are arranged bet ween the outer

and inner rings. "The rol | &U %@Mﬁ]@IIWCErN §Qﬁﬂ)orts t he handl e shaft
rot at ablyt] GDEINAY, 8BfcHi Jregd Bese drg@é dtidlf 1§48 ?tﬂrﬁ@”?%?uﬁch?e%‘ﬂ' ar

menbers that are arran?ed on t he e way clutch to seal the
one-way cbBupeerts[ndegdle shek byguppmfta srpllattttape ongfwey dlhtchoneAngbnee! ut ch
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mount'ed o one-way C er on supporting
menber w phedtdrgs aﬁeOMrmynwaﬁo@m@ndubﬂﬁneeahtmhbe:rr& wayntlacch.he$tello are
mount ed t? trz]tnot:het' objective of the present invention is to reduce manufacturing
costs.
[0007] A dual bearing reel handle shaft support structure according to a first
20  aspect of the present invention rotatably supports a handle shaft on a reel
unit of a dual bearing reel, and includes a rotation supporting member, a
roller type oneway clutch and a pair of seal members. The rotation
supporting member is a cylindrical member that is detachably mounted to
the reel unit. The roller type one-way clutch includes an outer ring that is
25 non-rotatably coupled to an inner peripheral surface of the rotation
supporting member, an inner ring that is cour:rled to the outer periphery of
and integrally rotates with the handle shaft, and rolling elements that are
arranged between the outer and inner rings. The roller type one-way clutch
supports the handle shaft rotatably in only one direction. The pair of seal
30 members are annular members that are arranged on both sides of the
one-way clutch to seal the one-way clutch.
[0008] In this support structure, after the one-way clutch is mounted inside
the rotation supporting member, the seal members are mounted on both

sides of the one-way clutch. Then, the rotation supporting member with the

35 one-way clutch and the seal members mounted thereto are mounted to the



reel unit. Accordingly, the seal nmenbers are easily nmounted. Al so, since it
is not necessary to install the seal nenber in the one-way clutch, the cost
of the one-way clutch is not increased. In this configuration, since the

one-way clutch and the seal nenbers are nounted to the rotation supporting

menber 5 ' n t e_reel .unit he s ef,s can
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coupl ed tgqan mtegirall rotates wth the handl e shaft through_a drag
washer t h&ngt ks heinnarnisgtamrytissteatrem he puteraipngaditbedvdnt. 1 n

this casgyiiif&tidng Sn8%he %T%ﬁ@réﬁﬁe}%egjfsrﬁl%t ﬂ)éareﬁfb% BaLRInAlHY i RLat abl y
couple the 25 inner ring to the handle shaft, the coupling structure of the
i nner ringetiahebel wirfaplei fafedhe[ ootetion nsepphrsing aamiting reawd  Hamdbeteshaf t
supp S dj t ourth aspect of the,present. i tion,
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cyIindricFI pgrtion, In this case, since the flange portion with a
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acting ONthird aspect of the present invention, there is a structure according to the

first or second aspect of the present invention, in which the inner ring is

coupled to and integrally rotates with the handle shaft through a drag

washer that 1s coupled to and integrally rotates with the handle shaft. In this

case, since it 1s not necessary to directly, and integrally rotatably couple the

25  1inner ring to the handle shaft, the coupling structure of the inner ring can be
simplified.

[0011] In a dual bearing reel handle shaft support structure according to a

fourth aspect of the present invention, there is a structure according to any

of the first to third aspects of the present invention, in which the rotation

30  supporting member includes a flange portion that is detachably mounted to

the reel unit, and a cylindrical portion that extends axially outward from the

flange portion and accommodates the one-way clutch on the inner peripheral

surface of the cylindrical portion. In this case, since the flange portion with a

diameter larger than the outer ring is used for fastening, the stress acting on

35 the fastening part can be reduced. Accordingly, the number of fastening



35 the fastening part can be reduced. Accordingly, the nunber of fastening
3 nenbers such as screws can be reduced, for exanple. Al so, since the
rotation supporting nmenber can be detachably nounted to the reel unit

t hrough the flange portion, it is possi ble to easily nount the rotation

supportin i £ hout the or pr.oviding, a,special rotation-
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foreign substance from the external environment. Also, even in the case
20  where the seal members are mounted from the both sides of the inner ring
after the inner ring is mounted, since the lip section extends outward, the
seal members can be smoothly mounted.
[0013] In the present invention, since the one-way clutch and the seal
members are mounted to the rotation supporting member that is detachably
25 mounted to the reel unit, the seal members can be easily installed and
uninstalled, and the increase of cost of the one-way clutch can be suppressed.
Therefore, it is possible to also suppress the increase of costs to prevent the
intrusion of foreign substance.
BRIEF DESCRIPTION OF THE DRAWINGS
30  Referring now to the attached drawings which form a part of this original
disclosure:
FIG. 1 is a perspective view of a dual bearing reel according to one
embodiment of the present invention.
FIG. 2 is a plan view of the dual bearing reel.

35 FIG. 3 1s a plan cross-sectional view of the dual bearing reel.



enbodi nent of the present invention. FIG 2 is a plan view of the dual
bearing reel. 35 FIG 3 is a plan cross-sectional view of the dual bearing
reel. 4 FIG 4 is a back-side cross-sectional view of the dual bearing
reel. FIG 5 is a partially cross-sectional right side view of the dual
bearing r I i I obl | Vi f..the right-side part of
t he dual gﬁﬂg'iélngs &bgg{ .S§%ea€ﬁog§%‘?&g§9%n‘ggl§yp ot éaofﬁ\({)\éblﬁec?tﬁ%n%}ﬂ%e\?\i of the central
part of tHEUals beartialy crestsecHoBal Bighs sade exgat ofidee dbhl hewring eaclof t he
| eft-side t.of the dual aring. reel, FI 9.is a, view show ng it he
oper at i on bl A P dobi Sis SEthurigic s16e Rathah i ant bALE 0

| ocki ng mgebanism FIG 10 is a view showi ng the operation enabling state
of the_spqql. sounding pnechanismand the spool |qcking nmechanism FIG 11
'S a cPoseiShot Mo cxplegedrobliavgr vieyr of tharrgperalegnt dubpofbak beatingr e.
FIG 12(Ayeip an enlarged cross-sectional view show ng the configuration of
a 15 biasing nechani smwhen the biasing force is at the sound generation
enabl i ng Pg61-t8 ohanRxplode] Bpligye aneentiatigetbft sisksparcef Breatiual beasimgwi ng
the configygation of the biasing mechani smwhen the biasing force is at
the sound géneration disabling position. 20 FIG 13 is a cross-sectional
vi ew of aHKiG.cid abaawdshdking ide operathbn disahilags atatehda rgodheowidingt ur e

of a ool _braki.n chani DETAI LED DESCRI PTI ON OF THE PREFERRED
EW@?@ER@%T@&%&WW?@E?%WC 8E™sS. 1 and 2, a dual bearing reel

accor di ng RIG. 3 iserBiReN BB irtd tﬁ@@pé&fa@ﬁﬁ?énémﬁ?%i:e&@ FaRe R oPPEAIRHNEO a
fishing rod, .and pays out fishing line in the forward direction. For

exanpl e, %h&@ﬁmb‘@?ﬁf F%SP?@éPcki§génﬁ%}éﬁfﬁﬁ§%i zed round type of reel that
can W ISl 06y Mind s T T M Ol |
i s di spos&dCord2theissinentirgedarosseseagivnal viewsdowing the configuration of a
15  biasing mechanism when the biasing force is at the sound generation
enabling position.
FIG. 12(B) is an enlarged cross-sectional view showing the configuration of
the biasing mechanism when the biasing force is at the sound generation
disabling position.
20  FIG. 13 is a cross-sectional view of a circuit board.
FIG. 14 is a block diagram showing the structure of a spool braking
mechanism.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS
25 [0014] With reference to FIGS. 1 and 2, a dual bearing reel according to an

embodiment of the present invention can be mounted to a fishing rod, and

pays out fishing line in the forward direction. For example, the dual bearing
reel is a medium sized round type of reel that can wind fishing line of No. 18
about 150 m. The dual bearing reel includes a reel unit 1, a fishing line
30 winding operation handle 2 that is disposed on the side of the reel unit 1, and
a star drag 3 that is disposed on the handle 2 on the reel unit 1 side.
[0015] Note that the front/rear side and the left/right side in the following
description are defined as the front side is a direction in that the fishing line
is paid out in the state where the dual bearing reel is mounted to the fishing

35 rod, and as the left/right side is defined when the dual bearing reel is viewed



a star drag 3 that is disposed on the handle 2 on the reel unit 1 side.

[ 00151 Note that the front/rear side and the left/right side in the
following description are defined as the front side is a direction in that
the fishing line is paid out in the state where the dual bearing reel is
mount ed t f S rod, and as the left/right side is defined when
t he dual glé%&rlﬁr}]l rr%gglgg}s Vi evved 5 fromthe rear side. [00161 Al so, as
shown in HOG] 3&1&@ &y shévendnafI(beas |tngﬁ,rthelduariddaada% sedliineludsisndiing spool

12, a water. at or SO n chani sm 14
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i ndi cator 13 can el ctrlcal I]iy i ndi cat.e the water de th_of tackle that is
attached i Bee &Hg mg Ererlii% i ygatahls mmte&pwhesmdirﬂ@ln@éﬁm@% 14

can generd@ben %R&'ﬁgtdﬂ“l:‘% %ﬁﬁ%@&rkﬁll&rhﬁd‘i&t@% gr\vﬁé tdb@tﬁﬁmlackﬁhﬁqa%%ol

| ocking nechani sm 15 can otation o 12 in the line
payi ng- outatmhédrt@(ﬂflﬁmd FHoheifighongdinieod, thHIEOHafalkndh@armaghamem dédesnnot

Foeri oy F EEhetld o IRE 160 8Mnce il fite MO8 o e ool STRR AR 180 ¢
to 8|, t he madlarismt 13 aanc]oulklla(ﬂ;learadrfaanfﬁ &; g}ae:ﬁﬁtr)#@lsli;rfafig}mf gﬁgqiﬁyimgiogné

as, .an
Cecontls ! Bitetn, Tl Thl Bl G fl b SRe MR oS pat et level iriflos an

al um num addcbyinasid. a titaniumall oy and cover the both side of the frame
5. Note that i& t he case where one of the frame 5, and the first or
second si 40T Qv&hegegt unit L ismmpunged amlmﬁﬁhmaﬁpéﬁlawlawdt pidashment of

the fr arre}% 4%@9 sheamf i FIGSr 136CLRH4 ¥ a)es C&Ve%e@ <0 it ! ihSIRES fhnk 5
titanium 20 al | oy, S rotecti on nenber I'S a synthetic re5| n

can be ar thafgednage htWﬁeght meéalssudnals ahmlﬁmlsurmaﬂs:e@@ldoa Qrtallewcmver 6
OF |18 CLAGE 4 ARLEUAR' MY AL AR 29400 7 4% L AMRAR ARSI |

t an Ng-$ I Fst t hat
ar e s paC ethedti] auclp) resdet earlunnﬂdms pioy ngndsayitdmionn edkly @:hdi] ebyveante aboth

plurality of nnetors 51 10h, and 10¢ that c ect the_first,and
Pecond o Se iatea aiian §otq toiia 1 ALF iRt NRATREET: GUTRTHh At BhaghPe
arranged ﬁ@éﬂ/&eébcbhﬁ ditle ebvél dor TRVAde @th henidustalsdyenal tecother The

first nec nmoupt plate 36 is fastened to the first si de El ate 8 by
screws t hgﬁ trl}faglgn}ehﬁogyg@ the dirpt pr peeqrgbside cover 6 or 7 1s made of a titanium

20  alloy, a protection member that is made of a synthetic resin can be arranged
between the frame 5, and the first or second side cover 6 or 7 in order to
prevent galvanic corrosion. The frame 5 includes a pair of, left and right
ring-shaped first and second side plates 8 and 9 that are spaced at a
predetermined spacing away from each other, and a plurality of connectors

25  10a, 10b and 10c that connect the first and second side plates 8 and 9.

[0018] A first mechanism mount plate 86 is arranged between the first side
cover 6 and the first side plate 8. The first mechanism mount plate 36 is
fastened to the first side plate 8 by screws that pass through the first side
cover 6 and are screwed into the first side plate 8 The spool sounding

30 mechanism 14 and the spool locking mechanism 15 are arranged between
the first mechanism mount plate 36 and the spool 12. Also, the water depth
indicator 13 is accommodated between the first mechanism mount plate 36
and the first side cover 6.

[0019] A second mechanism mount plate 37 is arranged between the second

35  side cover 7 and the second side plate 9. The second mechanism mount plate



cover 6 and are screwed into the first side plate 8. The spool sounding 30
mechani sm 14 and the spool | ocking nmechanism 15 are arranged between the
first mechani smnount plate 36 and the spool 12. Also, the water depth
i ndi cator 13 is acconmopdat ed between the first nechani sm nmount plate 36

d the fiqgst. i . 91 ;A ' I i
ond i ne 107 is BARERYETuE. LAGNOaA SecenpRehATL ST, Blatey o,
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t he seéond rrechaqr;jr sm mount plate 37 and 5 the second side cover 7. [00201
The franme t§ejsecq #® BYeBi’e- casting. The second side cover 7 is formed by

press- for Th0s0R 1Y Rt & ip!Bhied ThY® diblaliinnd 13eCendal dricPbdlsy & and
9, and the first side cover 6 have a round shape as viewed |aterally. The
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10 the fir [ I i [ r ; t he
ke, e 1rd < SHEEKER Bef eI R dRot A TRH) e R RO, ooy
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first side cover 6. The qther outer peripheral part and the side part of

the first APeCHEH ReNIRBEFR! pritdf thyslinrtemeshaneumbpornk Matessd 4iaé iedver 6.
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portion 6a t is partially bulges laterally (axia out war
accomodase thap atlpeehdittaredeptines ndt earear between she outer pewpheral G 5,

t he i r ( Uty i fi.l newri ght parts
nor e e Re et g AN ARbuRELI R S0 BT R bt B Tl e ane.
As shown bpntdH righerdlhearntraoss tisesideopaxdf off the fuvdigimrghpoidm amnowat plata
direction iGn t hat t%bgﬁgifng portion_6a is close/apart to/fromthe rod
at t achment 018§ AVERest b, BB 8P 58%ES Bul ar to the first side plate 8, and

then is sfooRil Xsbewh Anb&IGS. Pamdl belthtofifdiesider 8dvesl lendy at Bufkisg t hat
the water depth indicator 13 is )
portion 6a that is partially bulges laterally (axially outward) to accommodate
20  the water depth indicator 13 therein. As shown in FIG. 5, the outlines of
front and rear parts (the outlines of left and right parts in FIG. 5) of the
bulging portion 6a have a substantially circular shape. As shown in FIG. 4,
the cross-section of the bulging portion 6a in a direction in that the bulging
portion 6a is close/apart to/from the rod attachment leg 4 protrudes
25  perpendicular to the first side plate 8, and then is smoothly bent to be in
parallel to the first side plate 8 so that the water depth indicator 13 is
accommodated in the bulging portion 6a. After that, the cross-section of the
bulging portion 6a is curved at the end of the accommodation part to be
recessed toward the first side plate 8. As shown in FIG. 5, an indicating
30 upper surface 6d of the bulging portion 6a (surface away from the rod
attachment leg 4) is arranged at a position that is away from the rod
attachment leg 4 relative to the center of the circular first side cover 6. The
upper surface 6d has an exposing part that is in parallel to the rod
attachment leg 4 and exposes a reset button RB that is arranged on the rear

35  side. The upper surface 6d has an inclined part that is located frontward of



accomodated in the bulging portion 6a. After that, the cross-section of
the bulging portion 6a is curved at the end of the acconmmopdation part to
be recessed toward the first side plate 8. As showmn in FIG 5, an

i ndi cating 30 upper surface 6d of the bulging portion 6a (surface away from

h d ' : d .DQS Lt : ' f h
fod | attackrentor BER(AebS i PRE S kel RIRURET ipBby o PARY (AT "
cover 6. Theectiompewaguffansetiid rbdsataactlexposilag pasd that the frantpaf ahkel to

the rod att,achpent. l.eq.4, and, exposes reset button RB t.hat,i s arranged on
the o TROBROTBRk o Biondl AT PRERNR Ba i MEhmB i Tt o rieBRE 200, o
front war d eghose/ thidhe aexpdep thdirlacdtof 18 Thakdah indle&ting)s1afiske &F thaclateed
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slightly upward (in a _directjon away froamthe rod attachnent |eg 4).
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t he front dgpl braringdieeheimgasily feadehithe writghdeptineedicdtargl3:;, an angl er who

oper at es u b [ I ehi t hear | reel Ly
wat ch thet[év\%éejr %@p@li%négg%rs Bl%{‘&%ﬁ(?ggfo%holvaﬁ lloag%rllitﬁges? Cég&gﬁgﬂéc are
formed i ntharfaist elidd ooeach wider thenbuldiagfparsions6deocaseize Ghenstemdihg

bul gi portion.6a _t,o exppse.the sgundin 10, knob and the | acking knob
v O 08 ooty tee tBRohRR Rk ekt Lhc coMiaeDe dhe” SBRRIT G RrSEt16 | o
formed toaexmemtddavdstiantd ahdingdt@ditg16 id eorsh@ed xtedid ltesthhtidllysdlédggcover

6 so that the.front of the opening 6b is |ower. [0023]1 The second side
cover 7 ahie ah%m@*é%wgthﬁegiﬁ%ﬁ% FEKLE pp dhat she f[mnmgf/ébe ABCBHENRD I8 FI G

6, a shapgydy Which a part of the circular shape projects radially outward
as viewed Iat?rally. The second side cover 7 includes a cover unit 7a, and
first andlQ428lsEhernecond sigprovan? @l shel szeond Weshemiem wount Tdates37 or ned

b - ' i n | ~pl The first : j 7b
a7 ar BEREL A0 hobll B PIG P Cbfana 38 Yhithg BB P ERP ild T BRahe e
in which prgacts ofdtally outwalkdr ashapeedr bitectBy, MTadi abéondutidar ehveand

o131y OUL36R. Lo, UG BOELLOR, 012 hanth o Sharl, 30l squased
spool shafThe2@vedinatseets forhdd by Thesé-feshitoasthRarheedl hte SThédblsened to
the cover arlig Istecgr?d %%s(s: rplor iE)LgS"}beglng /¢ ;Pee rrfc?tfr?tggi t%otslfe gg\grl ggit7'(7:a. The
20  cover unit 7a has a shape in which a part of the circular shape projects
radially outward, and axially bulges from a mounting portion of a handle
shaft 30 (discussed later). The first boss portion 7b is a cylindrical member,
and supports a spool shaft 20 (discussed later). The first boss portion 7b is
fastened to the cover unit 7a by crimp-fastening. The second boss portion 7¢
25  1s a cylindrical member with a brim, and supports the handle shaft 30. The
second boss portion 7c is fastened to the inner side surface of the cover unit
7a by a plurality of {e.g., three) screws 94 that are inserted from the outer
side surface of the cover unit 7a.
[0024] As shown in FIGS. 3 and 4, a line winding spool 12 is rotatably
30 mounted in the frame 5. Also, a clutch operation lever 38 is pivotably
mounted to the rear side surface of the second side cover 7.
[0025] The clutch operation lever 38 is operated to turn the clutch
mechanism 21 (discussed later) ON/OFF (connection/disconnection) so that
the rotational force between the spool 12 and the handle 2 is

35 connected/disconnected, as shown in FIGS. 3 and 6. The clutch operation



25 is a cylindrical nmenber with a brim and supports the handl e shaft 30.
The second boss portion 7c is fastened to the inner side surface of the
cover unit 7a by a plurality of (e.g., three) screws 94 that are inserted
fromthe outer side surface of the cover unit 7a. [0024) As shown in FIGS.

3 and 4, qeddings hdung -spRol: 2k Sehotahahl w1 30 TRUILEL. bRnt be, frage S
so, a clutch opéeratron Tever i's pivot abl'y " ‘mount e e'rear side
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al um num nagnesium_ of a stainless ste y, for exanple. The knob
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d f i i i 8. f b
s of - EO4St LEubHRER vo BOLRYAIR By ek BBy bl te RERAPoHBIOERET X |
the free end thfe ki cing 88a.opkwatime {levencl38ing hgh sedetutlsibde fasteved 7di s
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unli y to be scratched, by contact _between the second si.de cover 7
the 10D bY B Sans e E e SRS BeR oo s S e MGl SBED PRt 10
by neans gfnilieid @sigi1ngtis 6uBY¥a3Re antBEd ®Us 1 YOS tas RS SingUadD. as

el astic supstance and cork can be used as the knob

nmet al , s%h&%}l Cc resin, i be 1

ring 38b. LOPHEPE:, ,31%51;%1” ey seleck Bhe sapbaing f8b I@ﬁ@@gll‘?l’nighhmﬁ-t o angler's
liKing. [0QRG&] AS s50@Md PIGESS, 43ndh7,and c%nn%Pﬁn??H&%&%ké‘%E‘%H%& rd0a to
10c are plate-shaped nmenber that are integrally Tormed wth both the side
pl ates 8 PlBembaredsventher thhg agatisteryadlyramed witht hethctrneidei rigteredber s

10a t@- 10 I n eriph bot h
the e B8 e FRat (Y o SARRECHERCEE oF RE- BNASCCBA BRISREL, PO LATER 8L D00
of the siamoptldyesndectaidtOtiat ottergerifdeati ensfaoks vhboflr td siderplatéh® rear
art and th tompart. of the reel unj 1, for example. Sinc he_si de
et eas &1 % THePrBREh g metapest 196 Pridecsinnsct prsinahEhs SiRgslober Gob or e
integral | ¥n# or dethred @it (s the Yedht Bertdilsd Afdr PavtiahdHHd &ttym! PardRpear in

the reel unit even when a large load is. applied to the reel unit 1.
Ther ef or ethq ¥eqldupbdsifey examplapppes she side pites Bund 9, and a plurality of

20  the connecting members 10a to 10b are integrally formed, deformation such
as distortion is unlikely to appear in the reel unit 1 even when a large load is
applied to the reel unit 1. Therefore, it is possible to suppress the reduction
of winding efficiency. The outer peripheral parts of the connecting members
10a to 10c, and the side plates 8 and 9 are integral, and are machined in the

25  same way as the first side cover 6.

[0027] The rod attachment leg 4 is fastened to the bottom connecting
member 10c. The rod attachment leg 4 is disposed to run along a central
position between the side plates 8 and 9 of the frame 5. The central position
1s also the central position of the line winding portion of the spool 12.

30 [0028] As shown in FIGS. 1 and 6, the handle 2 includes a crank arm 2a,
and a handle knob 2b. The crank arm 24 is non-rotatably mounted on an end
of the handle shaft 30. The handle knob 2b is rotatably mounted on one end
of the crank arm 2a, and rotates on a shaft that is perpendicular to the end
portion of the crank arm 2a. The crank arm 2a is bent along the length

35  thereof so that the handle knob 2b side is close to the reel unit 1.



of winding efficiency. The outer peripheral parts of the connecting nenbers
10a to 10c, and the side plates 8 and 9 are integral, and are machined in

the 25 sane way as the first side cover 6. [00271 The rod attachnent leg 4
is fastened to the bottom connecting nenber 10c. The rod attachnent leg 4

i s dispos r t SiLL] et the. si 8 and
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The cr@nk PasRsDEhiauighemd adpped me thesgrier dshemppebiZso that the handl e
knob 2b sifggag t T unif 2 h i .2t
no S'{§§30]S THO$8 &%%g%ﬁ?lgggﬁiﬁeﬁ of [t‘BQt ﬁ%oﬁsﬁ ng‘ 5sggfr%§i§%c. 0

4, the spool 12 is rotatabl ween pair o es 8
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right fla ORLl ONg: 2G.th are fornmed. integrally it th
ends of t%%%b%b%}aﬁgp%}ffei%g%e%goé% &heesgég%l(gs%foﬁ% Silcge s rﬁﬁ%s]e%\é tOErtgggh and
fastened iflanigeeorenner2coThe hhidpeek oI 2he [RAF boThien! Eictisahitker ghinshde
shapes, of .t he spool 1 re asymetrj.c. ecjfically, an_outer. side, surface
12d" of0 ¢ NG 50T L7 Bn A S BhBrLEHE s g Ne HAndraBoti G dRE ai FEBFEALI r om
the shapeaghuddlr ash@r sdidetisHriAsPnl2ef &f atRhgelll NGB RALL Qdd 2arfalbe

t hi ckness _of the flangi%lrportlon 12c is _thicker, than the 10 flange portion

12b, and dRe ¢f grelithicksr flaeee IngygionpdRei SHta fuot shawgherre formeth il ar
sensor de i r iyl : E a n te E face 2e of
The thi ckBrTPaR B IbONIGE b SHoR WAL dpeOul Podie J9E 80 thé
pl ur al i tycotuderanitoalsdirectidne feersompdet Sutcedhepbrngonontdén ilActthet has

oo o AL alalt SELI A B SUTEE, L] LARSRECIDL b
suppress ddffraratidi ofi thé fldrexd bangen pdxct MerdRRee, Khier phatiele id susppessi bl e
o hor - hanfC et CIoR, dhibieo e B ion PSP Lt e S SOEobrOPHE S NaRaEaBtr thon 125
side is rgeuRadsIBf Qutel RATE Lildatd 8ATRe FRIPbridn FIKIS deGs36h83EMMRE ght
reduction. 20 [00311 The spool shaft 20 is arranged along the shaft axis Y
that is pat the flange portion 12c side to achieve weight reduction.
20 [0031] The spool shaft 20 is arranged along the shaft axis Y that is parallel
to the shaft axis X. For example, the spool shaft 20 is made of a non-magnetic
metal such as SUS 304, and passes through the second mechanism mount
plate 37 to extend outward of the second side cover 7. The spool shaft 20 is
rotatably supported on the reel unit 1 by means of bearings 19a, 19b and 19c.
25 The bearing 19a is mounted to the first mechanism mount plate 36. The
bearing 19b is mounted to the second mechanism mount plate 37. The
bearing 19¢ is mounted to the first boss portion 7b of the second side cover 7.
An engagement pin 29 that is a component of the clutch mechanism 21
radially passes through and is mounted to a portion of the spool shaft 20
30  through which the second mechanism mount plate 37 passes.
[0032] The aforementioned spool sounding mechanism 14 and the
aforementioned spool locking mechanism 15 are arranged in the axial
direction between the first mechanism mount plate 36 and the spool 12 on
the side opposite to the handle 2 mount side in the reel unit 1. The spool

35 sounding mechanism 14 can be switched between a sound generation

10



to the shaft axis X. For exanple, the spool shaft 20 is nmade of a

non- magnetic netal such as SUS 304, and passes through the second

mechani sm nmount plate 37 to extend outward of the second side cover 7. The
spool shaft 20 is rotatably supported on the reel unit 1 by neans of

beari ngs PR . .25 rl. 94. 1 %1.00U to the fli
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mechan smtgg, ilﬁ’& tn?é’m&wﬁeﬁﬂ@@%ﬁedr@ﬁ%@l%cﬂﬁ gensd i enths ghach

arranged_infedfigiakl 21, e loPRiDAlMRE I h 19 LalGhAN Sm mount plate 36

and the spool 12 on the side opposite to t | nount side in the
reel unit [@0331hé gpevl meshavismii Hy aecldeh smetdacism B, sai clohed dostvwden a

sound gen 1.QA.....165 e I e a 0 eratign_di l.ing,state.
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12 rot at esre Hreangqabdh dpackibegween thei snodd machhesswni@hedpbet vifeand

| ocki state and,an, unlocking state. In the |ocking, state, t spool 12
o ol ea the Beftd Hids BOvEY S PRRE Thel By ﬁug@%&ﬁeéﬁlg@ﬁgﬁlﬁh’r-rigﬁ fve of
the statenpdchiahgsral 18 tlansiReNeIGEBEdm the HARIIEP 19Gkeng o8] 20 eThé BRiteROOI 12
can rotate. [0033] A gear nechanism 18, a clutch nechanism 21, a clutch

control AL arrapged Retwesn $he 3800lakand he geay neeliands Mkt hani sm
24 are aphangsth éc&/ag%s&n@&%wré@%@ﬁ%? Qﬂi "BehaRl §"*PT%U91H159111 %ﬁﬁtﬂ and
handl e si de. The

10 the second side cover 7 in the reel unit on the ]
gear mechmthemisrs 22 inonpprafed dogemtieloMN/AF hafidhe Qutah tteehspooh 212, The

vt oy TR MRS LIS, SPI R MRS ot 1
cl utch codireotionndtiearasting cdrgraperahatisn 2¢nidjoktOshOFfesitahbe thlawt ch
T R S
the resi shanegetadtwdaVvelOpsooMEN ahiethePeRbndZme el ahiRsn ndh it phats P!
br aki ng hani sm 25 i s arranged between the spool 12 and the second
mechani Sg&‘ﬁguspﬁoo}}” huaking mechanism 25 brakes the spool 12 in an electrically
20  controlled manner in casting or the like.
[0034] The gear mechanism 18 includes the handle shaft 30, a main gear 31,
and a cylindrical pinion gear 32. The handle 2 is coupled to the handle shaft
30 to be rotatable together with the handle shaft 30. The handle shaft 30 is
arranged along the shaft axis X. The main gear 31 is fastened to the handle
25  shaft 30. The cylindrical pinion gear 32 meshes with the main gear 31. The
handle shaft 30 is rotatably mounted to the second mechanism mount plate
37 and the second side cover 7, and is prohibited from rotating in the line
paying-out direction (reverse rotating) by means of a roller type one-way
clutch 89 and a ratchet-type one way clutch 90. The one-way clutch 89 is
30  mounted between the second side cover 7 and the handle shaft 30.
[0035] As shown in FIGS. 3 and 11, the one-way clutch 89 and the second
boss portion (an example of the rotation support member) 7¢ are unitized,
and compose a handle shaft support structure 39. The handle shaft support
structure 39 includes the second boss portion 7¢, the one-way clutch 89, and

35  a pair of annular seal members 91. The second boss portion 7c is fastened to
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The spool braking mechani sm 25 brakes the spool 12 in an electrically 20
controll ed manner in casting or the like. [0034] The gear nechani sm 18

i ncludes the handle shaft 30, a main gear 31, and a cylindrical pinion

gear 32. The handle 2 is coupled to the handl e shaft 30 to be rotatable
t oget her wi n f . le.s ' | ong
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As di usé%%"‘ﬁ%‘@&,m?%%é’e’&%ﬁas%’SgéeS%Wso%‘i-n is a cylindrical menber
with a bri{msendhensleudes cutchl Smgeclpdes hanuter aiith 89&Yhh MEhEE AN gMROH,i on

7f. The flange portion 7e_is 5 detachably fastened to_the cover unit 7a of
the second™d 4 R of rolie edoments Boai Theoutenring 8l dndwnaataiakly

outward fromiehetd tNgenPOpbdRFEl stBce QRENIRK I MG $Stich aFLanged on
the inner peripheral surface of the cylindrical portion 7f. The flange
portion 7&ewmd hessepontbibols Pbet imner7eing Setiachrsingetlaonefkel ewerhe
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is integrally rotatably coupled to the handl e shaft 30. The rol I,ing
el ement s eF 't agy o JutPHENRe8Ra tReprotrude from the outer ring 8% in the

20  both axial directions. The seal members 91 seal the clearance between the

nd

inner peripheral surface of the second boss portion 7c and the outer
periphery of the inner ring 89b, and thus seals the one-way clutch 89. The
inner ring 89b includes a pair of engagement protrusions 89d (see FIG. 6) on
the axial inside end of the inner ring 89b. The engagement protrusions 89d
25  protrude axially inward. The engagement protrusions 89d engage with a
drag washer 23a that is integrally rotatably coupled to the handle shaft 30.
Thus, the inner ring 89b is integrally rotatably coupled to the handle shaft
30. The rolling elements 89¢ are a cylindrical member with a circular shape
in cross section, for example, and are retained by a retainer (not shown) to be
30  equally spaced away from each other in the circumferential direction.
[0037] The seal members 91 include a seal portion 92 that is made of an
elastic substance such as a synthetic rubber, and a backup portion 93 made
of metal or any combination thereof to reinforces the seal portion 92. The
seal portion 92 includes a cylindrical mount section 92a, a disk section 92b,

35 and a lip section 92c. The mount section 92a is mounted to the inner
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outer ring 89a and the inner ring 89b, and are spaced away from each ot her
inthe circunferential direction. The inner ring 89b has an axial |ength
| onger than the outer ring 89a to protrude fromthe outer ring 89a in the
20 both axial directions. The seal nmenbers 91 seal the clearance between
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backup poﬁ‘tlbﬁﬁmgé%. has an L-shape cross section, and is arranged on the
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20  meshing groove 32a that meshes with the engagement pin 29 is formed in
the left end of the pinion gear 32 in Figs 3 and 6. The meshing groove 32a
and the engagement pin 29 form the clutch mechanism 21. In addition, a
constricted portion 32b is formed in the central portion of the pinion gear 32,
and a gear portion 32¢ that meshes with the main gear 31 is formed on the

25  right end of the pinion gear 32.
[0040] The clutch control mechanism 22 includes the clutch operation lever
38, a clutch cam 33, and a clutch yoke 35, as shown in FIGS. 3 and 6. The
clutch cam 33 is moved in directions in that the clutch cam 33 is close to and
apart from the pinion gear by the pivoting of the clutch operation lever 38,

30  The clutch yoke 35 engage with the constricted portion 32b of the pinion gear
32, and moves the pinion gear 32 along the spool shaft 20. This clutch yoke
35 1s moved in the axial direction of the spool shaft 20 by the clutch cam 33
that is moved by the pivoting operation of the clutch operation lever 38. This
movement moves the pinion gear 32 in the axial direction of the spool shaft,

356 and switches the clutch mechanism 21 between a clutch-on state and a
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15 [00391 The main gear 31 is rotatably nounted on the handle shaft 30, and
is integrally rotatably coupled to the handl e shaft 30 via the drag
mechani sm 23. The pinion gear 32 extends fromoutside of the side plate 9
to the inside thereof, is a tubular menber through which the spool shaft

20 I LLed le i
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meshi ng gamaéez%alaﬂ@}ea&fﬁa%bdf@&%en%udﬂa% &5@5@@25&% bey weemhdhg spool

shaft 20 and_t he pinion gear . This stateis the connected state (the
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20  plates 51, and a braking cap 52. The friction plates 51 are arranged to
sandwich the spool shaft 20. The braking cap 52 serves to adjust the force
with which the friction plates 51 are pressed against the spool shaft 20. The
left friction plate 51 is mounted inside the bearing 19a.

[0043] The spool sounding mechanism 14 can generate sound in accordance

25  with the rotation of the spool 12, and can be switched between the sound
generation enabling state and the sound generation disabling state by
operation of the sounding knob 16.

[0044] The sounding knob 16 includes a knob portion 16a, and a
shaft-shaped portion 16b, as shown in FIGS. 5 and 8. The knob portion 16a is

30 exposed from the first side cover 6, and has a larger diameter. The
shaft-shaped portion 16b is formed integrally with the knob portion 16a. The
knob portion 16a is moved along the opening 6b that is formed in the first
side cover 6. As discussed above, the opening 6b is formed to extend
substantially along the diameter of the first side cover 6. Accordingly, the

35 sounding knob 16 is arranged to be moved substantially along the diameter
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di sks 23e that are arranged between the drag washers 23a to 23d, as shown
in FIG 6. The drag washers 23a, 23c, and 23d are integrally rotatably 15
coupled to the handl e shaft 30. The drag washer 23b is integrally rotatably
coupled to the main gear 31. The drag vvasher 23d has ratchet teeth 23f that
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knob 16 i as
shown in Eﬁ@%ﬁaﬁeﬁdé}g%gﬁééli é‘gg? ?%% S%%aéﬁgﬁ%%@%%%% 421?711«%%%% rst
si de covean@NammduhHm@pbmcgemﬂh bBrmedértionTtietlsbadd fcﬁ'ftélpedlepbmdmheﬂaﬁ is
for |n rally. w hth ortign 1 nob rti.on 16a iL.s noved
b onot notERR Reinet dafd; SSREhERP e pidfes [ furclifBaBEbh v hiG. 1R

di scussedtlaé)mige vtrlm@«eonerwrigle6ba¢1s sh@faraadlst Paintb@nd whides trhbt b@lerysidbong

t he di anet er,. of tg% rst si.de .cover 6. Accordingly, .the 35 soun mgﬁknob

16 i's arr&Wgeee © sy Srechasdemnmoamnt\plafoRg i RaVifivefsrording

first sidg.fQ¥Rr &n %@ddl%ﬁﬂcﬁee opgsAtedcd %n@f tHQSdéc'ko&?ffa@é otfvtﬁepﬁﬁett' ons
fromthe outside of the first side cover 6. A sheet nenber 27 as an

i ndi cat i ngRemRbers 27 s maintasd tha frowt badkbaémsrﬂé@@ea)@f thee sheetbmsorbewR7 16a
aroungs t he, spaf, %si?% H&é%ﬁééﬁgla 'fflﬁﬁ e%%ﬂ%‘!ﬁéy 1BALE. RSL p%@%lazé‘%sygpe%ﬁ@g 6b

of the first side cover ISt anl sSm hpbun e sheet
menber 27ircsreavtouttiacherdmr of hidte ishesrbdmendbert rﬁnspaaesﬁmbgm HincEhehtk ower

nalf o HRuaRSR o RIDS AT st 52 2, BALCIEE ftep.n he back pygtace o
addi ti on kaok Postioaslda0¢art be reheedd. Terdeditdh dPthibalwhies fhai Bh&H portibLd, | t S
whol e baci< as u:{sf %%%ﬂzllosngdurefth?:{xepg(ingrtlg dgér?elyg?:;otne enlar‘x])hng position, the ON
20  indication portion 27a of the sheet member 27 that is painted in red is
largely exposed. The angler can easily recognize the sound generation
enabling state.
[0046] The shaft portion 16b is guided along an oval guiding opening 36a
that is formed to extend substantially along the diameter of the first
25 mechanism mount plate 36 so that the front of the first mechanism mount
plate 36 1s lower. The shaft portion 16b can be moved between the sound
generation disabling position and the sound generation enabling position.
The sound generation disabling position is apart from the bulging portion 6a
as shown in FIGS. 9 and 12 (A). The sound generation enabling position is
30 close to the bulging portion 6a as shown in FIGS. 10 and 12 (B). The biasing
mechanism 26 biases the shaft portion 16b to toggle the shaft portion 16b
between the sound generation disabling position and the sound generation
enabling position in directions in that the shaft portion 16b is close to and
apart from the bulging portion 6a.

35 [0047] The biasing mechanism 26 is accommodated in an accommodation
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the case where its whole back surface is painted in white, the outer side
surface of the first nmechanismnmount plate 36 is invisible. Accordingly,
the red color can be distinctive. Al so, since only the back surface of the
sheet menber 27 is painted, the front and back surfaces of the sheet
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accomoda I n an acconmmodati on rece Is forned in
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Sob 18 e shaRoatia Aony 18 chE S0 e b RAE TERARK QfhibERT FRF BT L "
t oggl e rrerdwlon%he biuiag €oick byprhiengreds squh&e&BZthgdrﬁa]ﬁ@mﬁﬂn 8Re bsagimgint ed

to the acg)omrg %(E%Fon rec ed ortion 36b to be able to advance/retract in
di recti on®FR“Y Wﬁ%s?‘béé mber 82 is close to and is apart fromthe

shaft porf0oas] 1'6he tdJfidle GAEMbeRBNG BRI 298 dMi@tellodhe pRAPSII0RZ skewar d
the shaf tthpac%r;tnlﬂocf):?u&e on both sides in the middle of the toggle member 82, and a
20  spring guide 82d that protrudes rearward from the base end surface of the
toggle member 82. The interlocking protrusion 82c¢ is interlocked with
connection portions 36¢ to restrict the advancing movement of the toggle
member 82. The connection portions 36¢ are formed in the accommodation
recessed portion 36b to expand on the both sides of the accommodation
25  recessed portion 36b. The spring guide 82d prevents the coil spring 83 from
falling off. The coil spring 83 is attached in a compression state on the outer
periphery side of the spring guide 82d in the accommodation recessed portion
36b.
[0050] In this biasing mechanism 26, the biasing force at the sound
30 generation enabling position shown in FIG. 12 (A) is larger than the biasing
force at the sound generation disabling position shows in FIG. 12 (B).
Accordingly, the operation of the sounding knob 16 from the sound
generation disabling position to the sound generation enabling position is
heavy compared with the operation from the sound generation enabling

35  position to the sound generation disabling position. Therefore, it is possible
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[ 0048] The toggle nenber 82 is a plate-shaped nenber, and has two 10
different press surfaces 82a and 82b on its fore end. The press surface 82a
is curved along the outer shape of the shaft portion 16b, and biases the
shaft portion 16b to hold the shaft portion 16b at the sound generation
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toward thﬁeqbahgﬂng portion 6a sets the sound generation enabling state,
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angl er cagmnéas istlykmgepémcm 7hi 8= ehewat ir0WIGIN mddid Bofw 10. Thiessowsidigg t he
operati Onpc?r&?orr} ’;(5 18 non rotatably mounted to the spool shaft 20, and has
20 protruding and recessed parts 70a on the outer periphery of the sounding
portion 70. The striking portion 71 strikes the sounding portion 70.
[0053] The sounding portion 70 is non-rotatably mounted to the spool shaft
20 on the spool 12 side. The sounding portion 70 is a disk-shaped metal
member that is provided with a plurality of gear teeth shaped protruding
25  and recessed parts 70a that are spaced away in the circumferential direction
on the outer periphery of the disk-shaped metal member.
[0054] The striking portion 71 includes a pawl member 74, and a biasing
member 75. The pawl member 74 is pivotably mounted to the end of the
shaft portion 16b of the sounding knob 16. The tip of the pawl member 74 can
30  strike the protruding and recessed parts 70a. The biasing member 75 biases
the pawl member 74 towards a neutral position in that the pawl member 74
strikes the protruding and recessed parts 70a.
[0055] The pawl member 74 is a metal member, and includes a contact
portion 74a, a mount portion 74b, and a spring hook portion 74c. The contact

35 portion 74a is formed on the tip of the pawl member 74 to come in contact
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bul ging portion 6a, i.e., the swtching operation fromthe sound generation
enabling state to the sound generation disabling state, is light, the
angler can also easily performthis operation. 10 [0051] The soundi ng knob
16 is operated to switch OV OFF of the spool sounding nechanism 14 at a

hi gh freque ' spool..Lecking; . hani . ndi ng
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out er_ peri %Heﬂrg of ,the dkﬁk-shaped met al menber. [0054] The striking
portibh 7#0AHEreRed Rtk iPanenber 74, and a biasing menber 75. The pawl

nmenber 74[oGhali Tobablakid®unbethet 078 he £niokpting. GR&IdndFt ieNbifdnef the
soundi ng knob, 16. _The ti nber 74 can 30 strike the
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portion 74Qgleh'samdidrRCei @Rirdl fiheELNhef QARG AN A iPPbLitRMeAdat the
sound generation enabling position as shown in FIG. 10. When the sounding
20  knob 16 is positioned at the sound generation enabling position, the contact
portion 74a of the pawl member 74 comes in contact with the sounding
portion 70. In this configuration, since the sounding knob 16 is arranged at
the fishing rod attachment side of the bulging portion 6a, the angler can
operate the sounding knob 16 in a manner that the angler easily forcefully
25  flexes angler's finger by using the bulging portion 6a. Therefore, it is possible
to easily perform ON/OFF sound generation switching operation.
[0058] When the spool 12 rotates in this state, the pawl member 74 that is
biased toward the neutral position by the coil spring 75 will oscillate and
generate sound. In the case where the sounding knob 16 is positioned at the
30 sound generation enabling position, as discussed above, the ON indication
portion 27a of the sheet member 27 is largely exposed. The angler can surely
recognize the sound generation enabling state.
[0059] On the other hand, when the angler pushes the sounding knob 16
with angler's finger to operate the sounding knob 16 from the sound

35  generation enabling position to the sound generation disabling position, as
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5 The pawl nenber 74 is noved between a soundi ng position shown by a solid
line in FIG 10 and a withdrawn position shown in FIG 9 by the noving
operation of the sounding knob 16. In the sounding position, the contact
portion 74a cones in contact with the protruding and recessed parts 70a. In
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knob 16 is positi ne at t sou géneratidn ena ing position as shown
in FI G 1@ithvaemalhéorseuRberefor) er«anbnthewawware@he@oandm&ks@’wﬁﬂ is

generatio ont rti nber
74 cones |B %ggéac?’quﬁﬁé({ ﬁgaé%uer?&l% a@&‘?tt n'ﬁggr astIﬁOt 4 X%gur ation,
si nce thepsshnHe rsguhdnbg kGob ﬁ%m@m@eﬂt}m anghe dtrstbhag ahgtbr&t fiaghmehe  si de

of t buI ortlo e an | er operate the soundlng knob 16 in
% gflﬁ%oﬁ?'@ ‘Eaé%gf*)?afs Y(P@f%’lr %5 f|exes angler's finger by

US' ng t he[OD-GOQ' THe RPbb] RkOR ni@%%%%ﬁs%elf) bdn pSoRRIS IS BevdiQe @86dthon D&‘r form
ON OFF sound_generation sw tching ggeratl on. [00581 When the spool

rotates i 4 B RAENE: oqth@rg%mn ersppal tlﬁarrwecwwéd: £ harel of ﬁlée
neutral pEgitti S&Ebc%ﬁmﬁ floi?né&a[(dng% @cﬂeh'be@%%bh'tﬁ qoaaﬂﬁ %fbeéﬁ& gnhsound.

In the case where the soun ositironed at t 0 sound
gener at i onnkskbrg sigtpoki th&)mseaghdrestdm&w@ mémeg mémha@isinkd sdought

vor 0 208, OB AR IERRLd 1141 B4 ENIRRE BT D,
hand, whelint payangbet dme&b@m Jtshﬁnqdutﬁiy rigel&@dobnliﬁus vhdd) inngliesfud thicnger to
bosi 11 on U5 LRUTSBURESgindRa: (45101 Sab TREL Jooi® | SE 38 T8 SR (hr FI G
9, the paNE®MERRRI ﬁﬂJaﬁa]@@%' (tbepedeak atnf@zewvtﬂldé@vwhep@%mé gnsnaggtw},, even
if the spool 12 rotates, sound_is not generated. Accordin
for example. The spool locking mechanism 15 can be sw1tcge(¥ between a
20  locked state and an unlocked state by operation of the locking knob 17.
[0061] As shown in FIG. 8, the locking knob 17 has the same configuration
as the sounding knob 16, and is arranged at the rear of the sounding knob 16
in parallel to the sounding knob 16. The locking knob 17 includes a knob
portion 17a that is exposed from the first side cover 6, and a shaft portion
25  17b. The knob portion 17a is moved along the opening 6¢. Also, the shaft
portion 17b is guided by an oval guiding opening 36d shown in FIG. 8, and
can be moved between an unlocked position and a licked position. The
unlocked position is apart from the bulging portion 6a as shown in FIGS. 9
and 12 (A). The locked position is close to the bulging portion 6a as shown in
30 FIGS. 10 and 12 (B). The biasing mechanism 26 that is provided with an
accommodation recessed portion 36e similarly to the sounding knob 16
biases the shaft portion 17b to toggle the shaft portion 17b between the
sound generation disabling position and the sound generation enabling
position in directions in that the shaft portion 17b is close to and apart from

35  the bulging portion 6a. In addition to this, the sheet member 27 is interposed
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rotational resistance of the spool 12 is reduced. In the case where the
soundi ng knob 16 is operated to be noved to the sound generation disabling
5 position, since the biasing force at the sound generation enabling
position by the biasing nechanism226 is snmall, the angler can performthis

operation_, w shal | _force, T fQre... even in t ere t

soundi ng l?hogg?]é’aﬁost%osﬁ)élrn a né% lﬁngggfé&r?g}?e%}l%eﬁ %elﬁi%? 5?’? Iaglgo%f}%% %J?g]teﬂgo angl er
does not easily yedopnisdtlye lqeiltsh sthie. soundi ng knob 16 and that the angler
stretches er.s finger, the 1Q sw tchi.n ration can be easily
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state by operati of the cki no 7. 0061] As 0 in FIG 8, the
ocki b KABE28% R s Fs ek D bk thb SO u e HGeRASERE 8 and | s
arranged girebt16n(EBEkRise MR aBigHNHi MGENPENA 6 0) by RakAs bethd Sadchet pawndi ng
knob 16. The | ocking knob 17 includes a knob portion 17a that is exposed

from the PPrandsgllgy dwertagiondnadhe linpiptinging digacken17b. The knob portion
. I . _ | _'he : ' ed
17a 1s nmoyggAl epg ﬁa@&&pgé‘gggssgﬁsoﬁvﬁﬁ ﬁtgﬁeg?ﬂ{aetn épc@;gg;éc%gn&ﬂbaﬂdf tgi de

by an oval gui di ng openin I'n noved between
an unl ockedlgssdtriositiamdrathd blcddd positi¢rorhoWhnen HibkotRethepugichetopaws apart

from..he |gi portign 6 s, sh in . nd, 1 . The .| ocked
bost tioon P2 RrOEs ik BRSO R0 DRl b satinellinddl Abbepl@RBRERG 1,
(B). Thg Wiiﬂsthtgldmkﬁk@khsPlﬁ&Hdl&b eﬁgowd)ﬂigdedhi\bpﬁnﬁm 6%@£ﬂ’fmﬁdﬁtsiid)ﬂ f
recesse ortion 36e simlarly to.the soundi nob .16 | ases t shaft
portion 195 1t Byghe %r%cg%@psgm SBAWE7E! BdCetrthionEateb6h #a Yerdrat i on
di sabl i nga posi fhb@nckaNG tERe; GRYAGogENer ati on enabling position in
directions in_that the shaft portion 17b is close to and apart from 35 the

bul gi ng p&l0ddrSBreificallnddhe ratehed nawk 53t wepiivsablynamated 7ta she dizst posed
19 90 mechanism mount plate 36, and includes a pawl portion 53a, a mount

portion 53b, a spring hook portion 53¢ and a abutment portion 53d. The pawl
portion 53a comes in contact with the ratchet wheel 50. The mount portion
53b is mounted to the first mechanism mount plate 36. The spring hook
portion 53c extends in the radial direction from the mount portion 53b. The

25  abutment portion 53d extends between the spring hook portion 53¢ and the
pawl portion 53a in the radial direction from the mount portion 53b. One end
of a coil spring 67 that biases the ratchet pawl 53 toward the locked position
is interlocked with the spring hook portion 53c. The other end of the coil
spring 67 1s interlocked with the first mechanism mount plate 36.

30 [0065] The coupling mechanism 54 includes a first link member 68 that is
pivotably coupled to the end of the shaft portion 17b of the locking knob 17,
and a second link member 69 that is pivotably coupled to the first link
member 68. The first link member 68 is a plate-shaped member. The base
end of the first link member 68 is pivotably coupled to the shaft portion 17b.

35  Acoupling opening 68a is formed in an oval shape at the base end of the first
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simlarly to the sounding knob 16. The sheet nenber 27 allows the angler to
easily recogni ze the | ocked state. [0062] The spool | ocking nmechanism 15

i ncludes a ratchet wheel 50, a ratchet pawl 53, and a coupling nmechani sm
54 as shown in FIGS. 8 to 10 5 The ratchet wheel 50 is non-rotatably

mount ed t I aft n t.he, pos spool
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t eet h 50amdB&459 Ipesidtiadd iy thehedialt dh@btlm\l\ﬂ‘héSnltérlmkm‘gqbioyljummmt ed to
20 nmechani sm pl at e 36, d i.ncl ude ortjion 53a, a
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53b. The ion
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towar.d t he | ocked po ion, i,s jnter ked w th pr.i,n ort

b e SRR SRR 5 BB f tHE FRAGRES pdlibilnt R W, BRESGER b ot

][ryschan: jsnp@ﬁblnn%ealfadm tﬁ@ u@l@ck@&)%knigaﬁsmwlma@mﬁianh@ gﬂcﬂx}édlp’iﬁiﬂjﬂlﬁ? a
irst |link menher is ably coupled to .t end 0 shaft
portion 1 Wlpr@?%so@t RO ﬂlﬁtk mempey @bmsupﬁﬁeﬁ;@ﬁﬁé?r%?% & is

pi vot abl yqgerbednt PI¢ihe d hBbw! t%ra%ﬁ%%avﬁ%B'Elﬁ‘ﬁtfﬂsrkﬁhséd r}bly ﬂperr@@r.t 68 is

a pl ate-shaped nenber. The base end of_ the first link

is
pi vot abl ySRIGUS| &M te divhk 1Bhdfa cponterelechwige direction in FIG 9 Thus the
20  ratchet pawl 53 pivots to the locked position.

[0068] In thus-configured spool locking mechanism 15, in the case where
angler's left hand (hand not used to operate the handle 2) thumb is put on
the bulging portion 6a, for example, when the angler operates the locking
knob 17 to move the locking knob 17 toward the bulging portion 6a with
25  angler's middle or third finger, the locking knob 17 is positioned at the locked
position. When the locking knob 17 is positioned at the locked position, the
first link member 68 is moved upward. When the first link member 68 is
moved upward, the second link member 69 is pivoted in the counterclockwise
direction in FIG. 9 by the biasing force of the coil spring 67 via the ratchet
30 pawl 53. Thus, as shown in FIG. 10, the pawl portion 53a of the ratchet pawl
53 comes in contact with the ratchet wheel 50. As a result, the rotation of the
spool 12 in the line paying-out direction is locked. In this configuration, since
the locking knob 17 is arranged at the fishing rod attachment side of the
bulging portion 6a, the angler can operate the locking knob 17 with the
35 finger that can be easily forcefully bent by using the bulging portion 6a.
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35 A coupling opening 68a is forned in an oval shape at the base end of the
first 20 link nmenber 68 to provide the shaft portion 17b with a small
clearance in the vertical direction. A coupling shaft 68b that couples the
second link nmenmber 69 is fixed on the end of the first |ink menber 68.
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by R ea 51 EROM B oD avhe Bog papldrp SnsScimpeb B 22 %Roct o
in FIG 9an1g'ru1~58 fihber t2Opdatte Bt 1eanhg Thobl VPE®M ehé hecledckagtipasbtthen.
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posi tion, nbér s roved
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count ercl ockw s di,fection in Fl. by t e bi ng. force of the coil
apring. 67007 degiant 4PEnEPeRy it itk ia TReeTorn Fiea i O |R® paw
portion 5@hedé thbeodldhghatoanis opSra3088S6 HemeBl data WirkBtibRentAkehRe Wheel
50. Asaresult the rotation of the, spaqol, 12 in the line p eﬁn-out

di r ect i onapgler glaes ot iaasilyi fereeshy ipg‘ﬁhé@lﬁdﬁCk%lign]é%Ob 17 and that the angler

20  stretches angler's finger, the switching operation can be easily performed.
[0071] As shown in FIGS. 3, 4, 7 and 14, the spool brake mechanism 25
includes a spool brake unit 40, a rotational speed sensor 41, a spool control
unit 42, and the brake switch knob 43. The spool brake unit 40 is arranged
between the spool 12 and the reel unit 1. The rotational speed sensor 41

25  serves to detect tension that is applied to the fishing line that is paid out
from the spool 12 during casting or the like. The spool control unit 42
electrically controls the spool brake unit 40 with any one of eight braking
modes in strength adjustment. The strength adjustment knoh 43 serves to
select the eight braking modes.

30 [0072] The spool brake unit 40 is electrically controlled to brake the spool 12
by generating electricity. The spool braking unit 40 includes a rotor 60, a
plurality of coils 62, and a switch element 63. The rotor 60 includes a
plurality of magnets that are arranged in the rotational direction so that the
magnetic poles of the magnets are alternately changed. The rotor 60 rotates

35  in association with the spool 12. The coils 62 are mounted to the reel unit 1
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the | ocking knob 17 is arranged at the fishing rod attachnent side of the
bul gi ng portion 6a, the angler can operate the |ocking knob 17 wth the 35
finger that can be easily forcefully bent by using the bul ging portion 6a.
21 Therefore, it is possible to easily perforn1CN/CFF | ock switching
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the I ke, SorHRR B FndeiiftioPoltR df (B maebels BlanyS Cerinslt chntefobhear ake
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strengt h adj ust nt knob 43 rves to, select_the eight braking node 30
[ 0072] Th@%lbo%} by 2R éertﬂﬁii‘tof}@weéﬁé@ﬁ Fdase }Z%Bfﬁh%ﬁﬁéaePSTBP%I@QCPEe

spool2pl2 the spool 12 by screws 95, for example. A yoke washer 65 that is made of a
magnetic substance and has a through opening 65a at its center is arranged
between the magnet retaining portion 28 and the outer side surface 12e. The
magnets 61 are retained on the yoke washer 65 by their magnetic force, and
are adhered to the magnet retaining portion 68 and the yoke washer 65 with

25 an adhesive agent.
[0074] The coils 62 are the coreless type, which serve to prevent cogging and
make the rotation of the spool 12 smooth. A yoke is not provided. The coils 62
are arranged at six locations on the circumference of a circle that are equally
spaced away from each other as shown in FIG. 14. Core wire is wound about

30  an axis in parallel to the shaft axis Y of the spool shaft 20 to form rounded
sector shapes as the coil 62. The sector shapes as the coil 62 are spaced away
from each other in the circumference direction about the shaft axis X. The
sector shapes as the coil 62 that are formed by the wound core wire are
opposed to the magnets 61 and are arranged in the magnetic field of the

35 magnets 61. This configuration can improve electric power generation, and
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by generating electricity. The spool braking unit 40 includes a rotor 60, a
plurality of coils 62, and a switch elenment 63. The rotor 60 includes a
plurality of magnets that are arranged in the rotational direction so that
the magnetic poles of the magnets are aIter nater changed The rotor 60
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magnetic force ] adhered,to th etaining porytion 68 and the
Jobe vashBPBEIGRTHoPBETLACRINOAPIE RIBHIS FobRRT THRIQID T 6o TFeioho

corel ess pyfeon, vmw;hs et o hev@h cd @g%@gﬂ@a@t bBﬁi‘& e dtotadbé QRe Of the
spool 12 noot h. A yoke is not provided. The coil are arranged at six

| ocat i onsflange Reridph dgsrdtbacwont 13. Ehe eptational Saweede&@@apx 1 1s a sensor
20  unit that includes the light portion and the receptor portion that are

unitarily disposed in a case. The rotational speed sensor 41 detects the slits
of the annular sensor detection portion 12f that is formed in the outer side
surface 12e of the flange portion 12¢. The rotational speed of the spool 12 is
detected based on pulse signals from the receptor portion of the rotational
25  speed sensor 41 so that the tension that is applied to the fishing line is
detected.
[0077] The strength adjustment knob 43 adjusts braking patterns of eight
strength braking modes (discussed later). The strength adjustment knob 43
1s pivotably mounted to the second side cover 7, and is exposed through an
30  opening 7d that opens on the upper part of the second side cover 7.
[0078] As shown in FIG. 14, the circuit board 66 is a washer-shaped,
ring-shaped board that has a circular opening at its center and an
arc-shaped cut-off portion corresponding to the mount portion of the handle
shaft 30 and the like. The circuit board 66 is arranged at the inner side

35 surface side of the second mechanism mount plate 37 substantially
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spaced away from each other as shown in FIG 14. Core wire i s wound about
30 an axis in parallel to the shaft axis Y of the spool shaft 20 to form
rounded sector shapes as the coil 62. The sector shapes as the coil 62 are
spaced away from each other in the circunference direction about the shaft

axis X. T S il <62t re f.or t d core
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wi ndi ng di aneter of the coil 62. The six coils 62 are serially connected,

and bo?h &Rgrgxameleser i ally 5 connected coils are connected to the switch
| S . . .
el ement  63po7d]e AGOIH v P 4n BF1RY. B, rt?l{ag(%%tﬁ%kﬁ‘ §5’?§Tnﬁ“&*}£ﬁbl/et ﬁé;rﬁgg%e%béf ance
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(field effect transtk%%ors that can switch on and off at a high speed. The
serially EHRHSTRELRIKIES MIWSconnect ed to each drain terninal of the

FET. The[godg]cirhel @AR{bNEB shSedBEAt Q4T G hdt Htbage s HothakaaPRpes@dft 0 the
flange 15 portion 12c), of the circuit board 66. [00761 The rotati onal

speed sen&dt sBeokdgl And o dnobxpegitien senser| €2 tfosfletegiiagcihecreidimmal cal
sensor thghsikRel sdas i i p i [

di sposed g?\mgﬁglur f acegﬂtc])r]l‘9 hgﬂﬁe a@ﬁ%&ﬁ“ﬁ%ﬁ?@%%ﬁ%h%q{%eggéé{s% ?ige Cﬁq %r?%%r
portion 188. bf ad@diwpdbe ghes TheaahoF R ofthle spéducbensol 63 ar¢ somnawedor 20
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of the rotpliéoPndl (REesa09de SENTV0 4deciRist Rl hhe deeRShl Bhathd ToapRIi ed to
the fishing line,is detected ,
program (described below). More specifically, the controller 55 controls the
20 on/off state of the switch element 63 at the braking patterns of eight strength
braking modes with duty ratios D that vary in accordance with elapsed time
in casting. Electric power is supplied to the controller 55 from an electricity
storage element 57. This electric power is also supplied to the rotational
speed sensor 41 and the knob position sensor 45.
25 [0081] The knob position sensor 45 reads out the rotational position of the
strength adjustment knob 43. The knob position sensor 45 includes eight
types of patterns (not shown) that are formed on the back surface of the
circuit board 66, and a brush member 81 that pivots integrally with the
strength adjustment knob 43, for example. The pivotal position of the
30  strength adjustment knob 43 is detected based on a short circuit in one of the
patterns by the brush member 81
[0082] The electricity storage element 57 employs, for example, an
electrolytic condenser, and is connected to a rectifier circuit 58. The rectifier
circuit 58 is connected to the switch element 63, and both converts

35 alternating current from the spool brake unit 40 to direct current (the spool



[00771 The strength adjustnment knob 43 adjusts braking patterns of eight
strength braki ng nodes (discussed |ater). The strength adjustnent knob 43
is pivotably mounted to the second side cover 7, and is exposed through an
30 opening 7d that opens on the upper part of the second side cover 7.
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spool o%%ag ISR Y dhegBtian E‘%rﬂeé‘ilpwoe %1% SHEF

posi ti on ome t;ﬁ@zﬁbﬁeﬂgt&tﬁ@g Usdtheits keieb fddned e AQr@elked tﬁetb@axﬂoriér ol l'er
55. In addition, the gates of, each FET of the switch el'enent 63 are

connect ed WESe} Hehhly é%llefiolqrbdf tegiblen eugbnes 1adinswlagion: pse PrEFEnEEY of f
state of Sﬂ?cesmé %ﬂ‘cu% 80ER 6@311;% othSg oﬁﬁoé’ﬁerE@%ﬁ g{%k}ve%() é"bh(eexglgﬂﬂ%e to

pul se signals fromeach senso neans o se Wi
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Suppl | 6d DG Wnts oF FE SO oHfiFd PCOTd SPE) METGIARS bty Thi s
el ectric Phvkiford 1REOs SWORINIBRLY & béd ﬁg;baehh@ﬁ@moﬁpeed sensor 41 and the
knob pos| f IO%?L S,ﬁglg OsrtrE?nSgth adjustment knob 43 is arranged in proximity to the
20  clutch operation lever 38, for example, is mounted on the upper part of the
second mechanism mount plate 37 to be pivotable in a range of about 270°,
for example. The positioning mechanism 84 that positions the strength
adjustment knob 43 at one of the eight positions is arranged between the
second mechanism mount plate 37 and the strength adjustment knob 43.
25  The aforementioned brush member 81 is mounted to the strength
adjustment knob 43 to be movable together with the strength adjustment
knob 43.
[0085] As discussed above, in this embodiment, the strength adjustment
knob 43 is arranged in proximity to the clutch operation lever 38 on the
30 handle mount side. Accordingly, a series of operation including braking force
adjustment operation by the strength adjustment knob 43, clutch-off
operation, and casting operation can be smoothly performed.
[0086] The water depth indicator 13 indicates the paying-out amount of the
fishing line from the spool 12, and is used to check the water depth of tackle,
35 the casting distance, and the like. The water depth indicator 13 includes a
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25 [0081] The knob position sensor 45 reads out the rotational position of
the strength adjustnent knob 43. The knob position sensor 45 incl udes
eight types of patterns (not shown) that are forned on the back surface of
the circuit board 66, and a brush nenber 81 that pivots integrally with
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Note that the rectifier circuit 58 an ectricity storage ‘elenment 57
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front, and back suyrfaces,of the ircuit boa 6 are.covered by a

| rou 1 RS bt BRED hPkal Dl 1B Renise Boramis KEita b REhPEth a%cept
for the palfreiehibrdlain®mh Boit 4 BBr® dabidugiii ightonigctPRaiht fher et eaifng
patterns ape forned. Accordingly, the board is water-tightly sealed, and

troubl es St Mnsymamher B 3186¢ Ar@nyeatienabiens Kemekertisarernged tnB64r d 66
has only %o?b‘ﬁﬁﬁg‘?%é*}ﬁ{d %fa%%én@%bwe%mg} t@é@éﬁ@&&i&&ﬁq@hs%ﬂé&%?), the
9 an be tnitform 15 For th

thi ckness_of the insulating film I'S reason,
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ort 15 b HBURERET i) Meltert ey BR0scSir kel bk BBshe
Ther ef or eppdniggi 85a ar daptenedeby wadsegpthenland hanber 88otmn hA0841ighke
ment .knob 43 | s ranged i roxim:t 20 cl ut

oper at ontWEVEI SERRD: aExaHERRAl FECROHA LD RAPN IUBBGF Pare Srenked
second neihadé SR BaliheR@tienFa. IThdepdivetabiititiie férhan 96 befinahned ir70,
for exanple. The positioning nechanism 84 that positions the strength
the bulging portion 6a is arranged at the outside of the lens member 88. The
20  welded part of the lens member 88 can be hidden by the opening 6e.
[0088] The water depth indicator control portion calculates the paying-out
length of the fishing line based on the rotational amount of the spool 12 by
using the signals from a rotation sensor 87, and controls the liquid crystal
display. The rotation sensor 87 includes a pair of lead switches that detect a
25  sensor detection portion 86 that has magnets that are mounted to the end of
the spool shaft 20. The water depth indicator 13 accommodates a power
supply such as a battery. Note that the rotational amount of the spool 12 may
be calculated by using signals from the rotational speed sensor 41 that is
arranged on the mount side of the handle 2.
30 [0089] When casting the tackle, the angler pivots the clutch operation lever
38 rearward to bring the clutch mechanism 21 into the clutch-off state. Also,
the angler operates the sounding knob 16 and the locking knob 17 to bring
the spool sounding mechanism 14 and the spool locking mechanism 15 into
an operation disabling state. In the clutch-off state, the spool 12 can rotate

35  freely, and the fishing line will unwind from the spool 12 at full speed when
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adj ust mrent knob 43 at one of the eight positions is arranged between the

second nechani sm nount plate 37 and the strength adjustnent knob 43. 25 The
af orenenti oned brush nenber 81 is nounted to the strength adjustnent knob
43 to be nmovable together with the strength adjustment knob 43. [00851 As
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26 case npEPescdtF o hedk IS RA8f ARGS er'?ﬁﬁﬂecsﬁd%?'l@ ro%aﬂésqwl@' edi¥stigh

di spl ay that is arranged inside the case menb 85 a water depth

i ndi cat or of ¢8atwaterpderito indigators hawiriashse mdmarc@ltbetp@mgqmtdaw@#:al
di spl ay, @ngﬂgvg}t N aEkfR frdm &e%; 2(138 5 [00871 A rectangul ar opening

85a is forne position opp 0 the opening 6e of the case nenber
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[0091] Also, if the tackle is snagged by a rock or the like in the water, the
20 angler moves the locking knob 17 to the locked position to bring the spool
locking mechanism 15 into the locked state. In this state, the rotation of the
spool 12 in the line paying-out direction is directly locked. In this state, the
angler orientates the fishing rod in line with the fishing line, and applies
tension to the fishing line. Then, the angler pulls the fishing rod rearward,
25  and cuts the fishing line.
[0092] The brake control of the control portion 55 in casting is now
schematically described.
[0093] The spool braking mechanism 25 operates in any one of the eight
braking modes. The braking pattern is selected by the strength adjustment
30 knob 43. Note that, in the braking pattern, braking force (duty ratio of the
switch element 63) varies in accordance with the braking time from the
casting start. The present inventors discovered that if a large braking force is
applied when this tension is at or below a predetermined value, the attitude
of the tackle will reverse and stabilize just before the peak rotational speed
35  of the spool 12 and the tackle will fly.
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[ 0088) The water depth indicator control portion calcul ates the payi ng-out
| ength of the fishing line based on the rotational anmount of the spool 12
by wusing the signals froma rotation sensor 87, and controls the liquid

crystal display. The rotation sensor 87 includes a pair of |ead sw tches
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20  and the tackle will fly in a stable manner. Because of this, backlash can be
prevented, the attitude of the tackle can be stabilized, and the tackle can be
cast out further,

[0096] In addition, because the spool is controlled in three braking processes
with different duty ratios and braking times in accordance with the

25  rotational speed of the spool at the beginning of casting, the spool will be
braked with duty ratios and braking times that differ depending upon the
rotational speed of the spool, even when the settings are the same. Because
of this, it will be unnecessary to manually adjust the braking force even if
casting is performed with different spool rotational speeds, and thus the

30  burden on the fisherman can be reduced.

[0097] Also, since the end surfaces of the coils 62 are opposed to the side
surface of the rotor 60, even in the case where the spool braking mechanism
25 1s arranged outside the spool 12, the increase of the radial size of the spool
12 can be suppressed. Also, since the coils 62 with the entire length L shorter

35 than the winding diameter D of the coil 62 are used, even in the case where
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[0091) Also, if the tackle is snagged by a rock or the like in the water,
the 20 angler noves the | ocking knob 17 to the |ocked position to bring

t he spool | ocking nechanism 15 into the |ocked state. In this state, the
rotation of the spool 12 in the line paying-out direction is directly
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oL 2Pyl RSl ik Sl v, BiodeL S e aL B oY,
the str en@ahnadf‘ust}mafmorlentibe Age gt\bt@déﬁmiptmm of thes enrhwddmnnntapcoxtdhngdut y
rati os ar

per f or s f%iﬁ? |pF§§e]f‘t2 1’%%%}%‘% E%@%ﬁﬁl%dog ét?%tlgﬁgc%nrlg,{]gga{éég?%l?%% t hat
turn 15 tmmt@mlmlemntheﬁan%ﬁi@xﬁ Yad ﬂeﬁh@dtmr €Be dpaeslcdnclaceer ghadce
wth bra|§1er1]19 equlvalents Thus, the scope of the invention is not limited to the
20  disclosed embodiment.
[100] For instance, in the foregoing embodiment, the dual bearing reel has
been described which does not include a level wind mechanism nor a clutch
return mechanism that returns the clutch mechanism 21 from the OFF state
to the ON state when the handle 2 is rotated in the line-winding direction.
25  However, the present invention can be provided with a dual bearing reel that
has a level wind mechanism and a clutch return mechanism.
[0101] In another example, the second boss portion 7c, in the foregoing
embodiment, is provided with the flange portion 7e and the flange portion 7e
1s fastened to the cover unit 7a by screws, the configuration of the rotation
30  support member is not limited to this. For example, a cylindrical portion that
1s not provided with a flange portion may be threadedly fastened, or the
cylindrical portion may be elastically retained.
[0102] Still yet in another example, even though the handle shaft, in the
foregoing embodiment, is supported only by the one-way clutch, a bearing

35 can be arranged in addition to the one-way clutch to support the handle
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[ 00951 Here, if the spool 12 is braked with a strong braking force before
the rotational speed of the spool 12 peaks, tension that was at or bel ow
the first predetermined value Fs will be rapidly increased, backlash wll
be prevented, 20 and the tackle will fly in a stable nanner. Because of
this, backhagh can be prevented, the attitude of the tackle can be

stabl | zed and the tackle can be cast out further. [00961 In addition,
because t @1@@]065 ussdch@melmoIthecﬂollcrwm@eeftj:nmalrtgrmlsdaeeaéesadml tfhrxdalfd er ent

duty rati k| J9 ance W .t r.ot ati onal

of the spoat arEr@Hg dTREl RRhRSTAtG] ity FRABBHRER wilh
duty rati oselard bnﬁl@thgrtsmﬁ&rt b]ﬁtectdblfléleitexdﬁ@&@ﬁﬁrnga whose e ctivakadfl anal
speed gf the. spool \II\Q‘; the settings are the sane. Eecause of this,
it wiilP pd eﬁiﬁ%&@%@éﬂﬁé iRt driegenbjinentine HraRidgeivotese eRTRY as
casting |Sltﬁ%efdoﬂon&‘&,c&(‘!bterﬂl@'ﬁﬁe%éﬁmmsé%ﬁ%n .E;Rémﬂwwﬁ{te%ﬁﬁe%gé,mm@vé f&lﬁ the
30 burden on the fisherman can be reduced. [O Al so, since the end
surfaces @evidseeaippped B2thitke pppresddnventipe. si de surface of the rotor 60,
even int s e.8p ch S ar tside
t he spool mq%%t %g\qnﬁ%e?g{a{eogf 8t8 leé%; ag glps zeasgl:‘b gf%re&gpg' a&fgﬂg ﬁal
suppr essedappiomaselyt exst hsa(bhlet‘anGmamnt h ﬂelaeomimlermbangtdﬁ demzh]mme]f 35

t han e met er e co are sed t he cgs e where
26 hiS e b SRR HTEEC Tt Blatlt &34 reSis 36 SRRt Rl e B0

i ncrease ekaipde axhede |t91;]lgtshc:£kfx Iﬁélb&:oﬁl}@@ﬂledlzlﬁcﬁﬁblbﬁg?m)rm&ﬁongtﬁiera@f _OEIE,
even in the ase eret e s r aki mechani sm arranged oyt si de

t he spool TelBZS% r?cfr@&sgl%fg?ﬁetelré’ellp%hl%id%laééﬁl B@@p’a?feéega te 5ﬁ[300981
In additi %é@ngMQhe%thgrrg)(%ﬁ@gl on mechani sms such as the spool

soundi ng m nism 14 and the spool |ocking mechani sm 15, since the

soundi ng 1%‘h8n83f1m1 ‘et 'k meb used akeusper b idgscribAber eorapenent r anged
at thefig gﬂtﬁﬂ} 'EW:”HI" 8l ﬁgvf%t:e M':ﬁuﬁgé 91'1 zﬁret 'a%ﬁ/oqa’soi‘t%r%n%gf lscan
easHyforce eratet e operation he "bul

portion 6a0n§ﬁhe¢feﬂcaml/or progapnnsdbbezatw eatst}he/deserécbfmmrm SW tch| ng
operation of the operation nmechanisnms. [00991 Wile only a sel ected

enbodi ment has been chosen to illustrate the present invention, it will be
apparent to those skilled in the art fromthis disclosure that various
changes and nodifications can be nmade herein
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15 wi thout departing fromthe scope of the invention as defined in the

appended clains. Furthernore, the foregoing description of the enbodi nent
according to the present invention is provided for illustration only, and
not for the purpose of Iimting the invention as defined by the appended

clai ms andyAens ceoNivalengs. Thus, the scope of the invention is not
limted to the 20 disclosed enbodinent. [1001 For instance, in the

foregoi ng embodijnent , At ReduslaBRaring L85 lehQﬁaftb%ﬁEPgﬁs%E Redrahigh does

not include a |level wnd nmechanismnor a clutc n nmec anlsn1tha
returns the cI ch nmechani s the OFF state state
t he handl &0t iyr SURPEHS; A ﬂ]%&jiel A g%kll i ;hged rUéBthna ‘%‘Saell—ggl%](}é‘g re
present invention can be provided with a dual bearing reel that has a

| evel wi ndomgpatsangsm and a clutch return nmechanism [01011 I n anot her
exanpl e, the second boss portion 7c, in the foregoing enbodinent, is

provi dsd w th ¢ heofAG9R AANLOH A6 a00. 10601 AR, POT 1 oA 71 diie! ast ened

to the cover un|t fe” ont I'guration o he 1o on 30

support nenber is Ilnlted to this. For exanple, a cylindrical portion
that is not prBﬁpﬁéﬂtﬁwqﬁn%vﬁﬂhﬂgédbéh%ﬁBﬁVW#% be threadedly fastened, or
the cylindrical portion may be elastically retained. [01021 Still yet in

anot her exanpl e, evenahhavghribgendiansiagabiaddupléditd tite shPp@GahBBber,
enbodi ment, is supported only by the one- may clutch, a bearing 35 can be

[0103) As used- her i riet i RACH SFou g e Bndh RRREtals" ot P gy iy =

forward, rearward, above, downward, vertical, horizontal, bel ow and
transverse” as well bandleyhsthemdinilar directional terms refer to those
directions of a 5 device equipped with the present invention. Accordingly,

theseigerns, as utilicdkdgleledeatd hberidaa wtar%@ﬁtthbrb\(ﬁ@i had iphedhthde
interpreted relative to a device equipped with the present invention.

0103] The t fd h bst anti al
[apprLX|ngteF;nsag us rﬁg?égﬁyﬁ@BH’S%P§B§5 %%Péxaﬁﬂﬁﬁﬂn8peﬁﬁgga?ﬁBheof 10

the nodified termsuch that the end result is not significantly changed.
For exanpl e, these tdramdleshabeinonkst onredirastipncéndi ng a devi ation of at
| east .+-.5%of the nodified termif this deviation would not negate the

a pair of annular seal members contiguous with the one-way clutch
for sealing the one-way clutch.

15 2. The dual bearing reel handle shaft support structure set forth
in claim 1, wherein the axial length of the inner ring protrudes beyond the
axial length of the outer ring in both directions, and wherein the seal
members seal the clearance between an inner peripheral surface of the
support member and the outer peripheral surface of the inner ring.

20 3. The dual bearing reel handle shaft support structure set
forth in claim 2, wherein the inner ring is coupled to and integrally rotates
with the handle shaft through a drag washer that is coupled to and
integrally rotates with the handle shaft.

4. The dual bearing reel handle shaft support structure set forth
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meaning of the word it nodifies. [0104] The term "configured" as used
herein to descri be a conponent, 15 section or part of a device includes
har dwar e and/ or software that is constructed and/ or progranmed to carry
out the desired function. 31 WHAT IS CLAIMED I S: 1. A dual bearing reel
handl e shaft support structure that rotatably supports a handl e shaft on a
reel unit Ide%lmg al¥ é%% FEgort smpbesi d A SHOBHAR debagaaly menber
detachably nmounted to the reel unit; a roller type one-way clutch that

i ncl udes anocwwtedr ta thg rednuninl ahdbd yytiadpicet pbetidhehat procideabessdly an
inner ring coupled to and that integrally rotates wth the handle shaft,

and 10 rolg.i I - I ar . ! e oMt e i L t he
one- vay cltPaRPE SIS Polie R Rls TRt el Wiy AR KpPiead ol
one direction; and a pair of annular_ seal menbers contiguous with the
one-way cloft&hinged peyangened sprscewé thaygykndriepl pasian. The dual bearing ree
handl e shaft support structure set forth in claiml, wherein the axial

l engthsof the igner riThg du0tbeudies ﬁé@Yﬁﬁﬂdl&&af@éEgbof@"tgﬁ&L@é skheyront er
ring in both directions, and wherein the seal nenbers seal the clearance

bet ween an_ i ripheral surface of the upport nenber and the outer
por | pher ant SRS L SERARE BacR R e Bbat e R e R i 4R SN o
shaft support structure set forth in claim2, wherein the inner ring is

coupl ed t bagkdp pattagn dhatreinfences thevsesl pdrsidranle seghpsutiathinmlghesa dr ag
washer that is coupled to and integrally rotates with the handle shaft. 4.

The dual bearing dyg@ldritaneh&ushaddticilRRRte & th YRk U@ ed YerliHdril s3&aka claim
1, wherein the support nenber includes a flange portion detachably nounted

to the reelP uni t artld a églindrical portion that extends outwardly from
the flang8 ¥t PYRRAIE ¢ HE i al direction, the one-way clutch supported on
an i nner peripheral surface of the cylindrical portion.

10 a disk section that extends from the mount section toward the inner

ring, and

a tapered lip section formed around the end of the disk section and in
contact with the inner ring, the lip section is inclined from the end of the disk
sectlon in a direction away from the one-way clutch.

15 6. The dual bearing reel handle shaft support structure set forth
in claim 1, wherein the rotational support member is a cylindrical rotational
support member.

7. The dual bearing reel handle shaft support structure set forth
in claim 1, wherein the seal members are arranged to enclose the one-way

20  clutch on both sides.

8. The dual bearing reel handle shaft support structure set forth
in claim 1, wherein the outer ring is coupled to the inner peripheral surface

of the support member, and the inner ring is coupled to the outer periphery
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5 5. The dual bearing reel handle shaft support structure set forth in
claim2, wherein each seal nenber includes a seal portion and a netal
backup portion that reinforces the seal portion, the seal portion includes
a cylindrical nount section nmounted to the inner peripheral surface of the
support ne?ber lg a dlfk section that extends fromthe nount section
toward t h&fthaden 14 #Rattand a tapered |ip section formed around the end of
the disk section and in contact with the inner ring, the lip section is
inclined fromtBe endAoiudlieadiskredeatmpnsing:a direction away fromthe
one-way clutch. 15 6. The dual bearing reel handle shaft support structure
set forth in clhaipm dniwherein the rotational support member is a

cylindri cal rot ati onal "support nmenber. 7. The dual bearing reel handle
shaft support structure set forth in claim1, wherein the seal nmenbers are
arranged to enchdsBIdlpshs -way 20 clutch on both sides. 8. The dual
bearing reel handl e shaft support structure set forth in claiml, wherein
the ouser ring hslet@thlgd stippbhitmienitelr Hoesiapie hadusiedliaade rebl Lhg; support
menber, and the inner ring 1s coupled to the outer periphery 33 of the

handl e shaft. 9, A | bearing reel. .c rising: a reel unit, a handle
shaft; 5 a det a%ﬁ%%?g%%%epgﬁ?tw (Ftl‘glg?h }%ﬁgﬁﬁlﬁy nmounted to the reel unit; a
roller type one-way clutch including an outer ring, an inner ring, and
rolling el ements bet weegutererygt er and i nner rings; and 10 a pair of

annul ar seal nenbers enclosing the one-way clutch for sealing. 10. The
dual bearing reel setaherhbr timgChaim 9, wherein the inner ring has a
greater axial length than the outer ring. 11. The dual bearing reel set

forth in claimg, Whe:.[oeﬂilqgterfeemlerqgsef;etween the outer and inner rings; and

10 a pair of annular seal members enclosing the one-way clutch for
sealing.
10. The dual bearing reel set forth in claim 9, wherein the inner
ring has a greater axial length than the outer ring.
11. The dual bearing reel set forth in claim 9, wherein the inner
15  ringincludes an engagement portion on its axial end such that the inner ring
18 coupled to and integrally rotates with the handle shaft through a drag
washer that is coupled to and integrally rotates with the handle shaft.
12 The dual bearing reel claim 9, wherein the support member
includes a detachable flange portion and a cylindrical portion, the flange
20  portion extends radially outward from the cylindrical portion, the one-way
clutch is mounted on the cylindrical portion.
13. The dual bearing reel set forth in claim 9, wherein each seal

member includes a seal portion and a backup portion, the seal portion
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15 ring includes an engagenent portion on its axial end such that the inner
ring is coupled to and integrally rotates with the handl e shaft through a
drag washer that is coupled to and integrally rotates with the handle
shaft. 12. The dual bearing reel claim9, wherein the support nenber

i ncludes a dﬁ{achable flange portion and a cylindrical portion, the flange
20 portioﬁng d@ﬁds radially outward fromthe cylindrical portion, the
one-way clutch is nmounted on the cylindrical portion. 13. The dual bearing
reel set forth ianfixdtaention mmenteidrorgadhe seplpormermeber, ncl udes a seal
portion and a backup portion, the seal portion 34 includes a first

sect i on mount ed a0BLGideSRROT NG radict B MGiOREL! ARCXEEADANEnd

radially fromthe first section and s wth the outer ring, and 5

a third sectj.on smal.ler. than and positioned at an angle relative to the
first andCQ%@@HB“%@@?@Bh%Pu?ﬁEHPEi?Hdsection in contact with the inner
ring. 14. The dual bearing reel set forth in claim9, wherein the support
menberbis a cyl anthirdsdctiont ahetinathswppdrjosiegaipet at 4h.anbBlerdasivelteaheng
reel set forth in claim9, wherein the outer 10 ring is non-rotatably

coupl ed { g,L18n3UPRAL <SRINE! (haRH NS CLAAGH bR e GRURLED: L And

integrally rotates andl’e sha

14. The dual bearing reel set forth in claim 9, wherein the
support member is a cylindrical rotational support member.
15. The dual bearing reel set forth in claim 9, wherein the outer
10  ring is non-rotatably coupled to the support member, and the inner ring is

coupled to and integrally rotates with the handle shaft.
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